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The Trend Toward Mechanization 
in Libraries 
M E L V I N  J .  V O I G T  
THE CONCEPT OF whetherMECHANIZATION, 
applied to libraries and library operations or to any other aspect of 
human endeavor, requires definition, or, more important, limitation, 
before the trend toward its utilization can be discussed intelligently. 
In broadest terms any operation not performed by the human mind 
may be considered to be mechanized, and even mental processes are 
considered mechanical when analyzed in terms of what has become 
known as cybernetics. In a sense, the act of putting a book on a shelf, 
or taking it off, is a mechanical operation. The book itself is a 
mechanical device for storing information. Indexes and card catalogs 
are mechanical tools for retrieving stored information. 
A narrower, more common concept of mechanization is one which 
relates it to any operation or device which uses a machine. Here one 
aspect of the physicist’s definition of a machine, a device which gives 
mechanical advantage, is useful. This concept implies force or motion. 
Thus the use of a wheel, as in a book truck, may be considered 
mechanization while a book rest, also a mechanical device, is not. 
Many of the mechanical tools or gadgets used by libraries would fit 
into this concept. 
Since the advent of the word automation and its popularization by 
over-enthusiastic reporters, there has been a tendency to confuse the 
words mechanization and automation and to use them synonymously. 
A discussion of mechanization today must give some attention to 
automation, but automation is a device for achieving a certain degree 
or level of mechanization, not its counterpart. Strictly speaking auto- 
mation describes a self-regulatory operation in which the control, 
achieved by what is known as feedback, keeps the process going 
within certain desired bounds or levels. The two classic examples of 
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this are the steam engine governor in which the output, acting by 
means of centrifugal force on rotating flyballs, controls the input, and 
the household thermostat which controls the temperature of the room 
by turning the furnace off and on, keeping the degree of warmth 
within certain narrow limits at all times, regardless of the amount of 
heat escaping to the outside. 
Automation is also used in a broader sense to describe non-continu- 
ous operations consisting of a series of smaller jobs which are per- 
formed in sequence without human control. Automation is used 
loosely in a third sense as the technological development involving 
computer machines which are capable of performing simple and 
complex mathematical operations on information, usually in binary 
form, which the machine can record and store. A discussion of the 
trend toward mechanization in libraries must go beyond automation 
and cover the use of machines of all types, even if it arbitrarily passes 
over the broader concept that all non-intellectual operations or devices 
are aspects of mechanization. 
While new machines may accelerate the trend toward the appli- 
cation of things mechanical in libraries, the trend is not new nor even 
recent. American librarianship, if one uses the content of its early 
publications as a guide, was interested in mechanization from the 
beginning; indeed one might suggest that one of the purposes early 
leaders had in mind in founding the American Library Association 
was to facilitate the exchange of information on the application of 
processes or products of the machine age which might be useful in 
library practice. The early literature of librarianship both in this 
country and elsewhere is full of information on mechanical devices. 
Library conferences, it seems, have always included exhibits of equip- 
ment. Some of the devices exhibited at early conferences have now 
become so common that we would hardly think of applying the term 
mechanization to their use. Others have no more value today than do 
the mechanical hat tipping patents reposing in patent files. The indi- 
cators which flourished for many years in British libraries to advise the 
user and librarian which books were not on the shelves have long been 
for gotten. 
The typewriter, which would probably receive most librarians’ 
votes today as the library’s most essential machine, early caught the 
librarian’s fancy. At the second annual conference of American li- 
brarians at New York, in 1877, Melvil Dewey reported that he had 
received a communication from J. C .  Rowell at the Univ,ersity of 
California stating, “I have been thinking of introducing in our library 
The Trend Toward Mechanization in Libraries 
the type-writing machine, for use in cataloguing.” The A.L.A. 
president, Justin Winsor, did not approve of the work done by this 
machine but others were more interested in it and other mechanical 
gadgets. 
There have always been some who deplored the use of mechanical 
devices in libraries. The case for these doubters was caustically put 
by J. Y. W. MacAlister at the second International Library Conference 
in London in 1897. 
My critics will tell you that the more time-saving apparatus is used 
the more time the librarian will have to cultivate his intellect and 
discourse with his readers on the beauties of Browning or of Byron. 
But is the time saved by mechanism used in this excellent way? I am 
afraid not. The taste for such things grows on what it feeds, and the 
librarian who has invented an appliance for supplying his readers 
with books (they would rather not have) by means of an automatic 
ticket-in-the-slot machine will not be happy, or spend any time in read- 
ing Browning, until he has invented one which will, by the touching of 
a button, shoot the book into the reader’s home. . . . If a new machine 
comes to be wanted very badly, it will be produced; but let us wait 
for an imperative demand, instead of cogitating how we can, by 
clipping off the corner of a card, or sticking in a new pin, or even by 
calling an old spade an agricultural implement, secure fame for our- 
selves as original inventox2 
Now it is possible for libraries to “shoot the book into the reader’s 
home” by means of facsimile reproduction and librarians clip and 
stick pins in new ways with their punched cards. The question of 
whether they have waited “for an imperative demand or whether 
they are looking for fame as inventors is probably not very important. 
The librarian’s philosophy from the beginning has been to accept and 
adapt for library use whatever mechanical devices fit his needs, re- 
gardless of what their use might be outside of the library. If one 
divides the machines used in libraries into three groups, those which 
have been adopted with little or no change, those which have been 
adapted to a considerable degree before being put to use in libraries, 
and those invented or designed originally for libraries, it is evident 
that librarians have been opportunists, not inventors. 
A typewriter or a mimeograph could be put to use in a Iibrary 
without any change. Even conveyors and pneumatic tubes could be 
removed from department stores and put into operation in a library 
stack with little change. It took only a little mechanical know-how 
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to convert the mechanical operation of a time clock into a charging 
machine. 
As machines have become more complicated, have been designed 
more for a single, specialized use, it has been necessary to do more 
adapting and even to engage in invention if the library was to keep 
up with the mechanical revolution. And, as might be pointed out to 
MacAlister, it has not been just a matter of keeping up. Librarians, 
with more books, with more users, with increased costs, have found 
it necessary to grasp for any kind of assistance, and when a mechanical 
device gave promise it was tried. 
The profession is fortunate to have a few librarians with sparks of 
inventive genius. First among these is R. R. Shaw. It took more 
mechanical and inventive ability than most librarians possess, together 
with an intimate knowledge of library processes, to put well-known 
photographic processes to work in the photocharger and the photo- 
clerk, and in pushing forward an intricate idea like the rapid selector. 
To the imaginative popular writer it is only a step from information 
theory, basic to computer design and operation, to information storage, 
in terms of information as found in books. While digital computers 
are likely to become important in some aspects of librarianship, the 
adaptation of these machines, whether to ordinary library operations, 
or to the storage of information in the form of words, sentences and 
books, presents problems technologists are not ready to cope with. 
Yet, the librarian’s greatest interest in machines today is in their 
possible usefulness for the storage and location of information and 
even at this early date, an historical study of mechanization in libraries 
should point out that the trend is toward their use whenever it can 
be made practical. 
Mechanization is regularly cited as one of the devices of scientific 
management and the trend toward mechanization goes hand-in-hand 
with the trend toward the application of principles of management. 
The most efficient combination of men and machines to accomplish 
the task at hand is the goal of the management expert. This concept 
is as applicable to library management as to any other enterprise. 
To the management expert, many library operations seem, at first 
glance, to provide the ideal kind of operation for wholesale replace- 
ment of men by machines. The librarian deals in large quantities of 
materials, circulates books by the hundred thousand, buys and catalogs 
them by the ten thousand, stores them by the million, produces and 
files cards in fantastic numbers. Where quantity is involved, mechani- 
zation can take over, the management expert says, and where opera- 
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tions repeat themselves day by day and week by week, automation 
should cut down the needs for manpower even more. And it would 
seem so, for automation is moving rapidly into office procedures, often 
where the numbers of transactions are less than in libraries. Although 
library tasks are repetitive, they are not identical. The librarian’s 
approach to mechanization must be governed by this fact. The man-
agement survey of the Preparation Division of the New York Public 
Library’s Reference Department pointed this out in the first chapter 
of its report. 
To the management analyst accustomed to the office routines and 
production techniques of business and industry, the preparation ma- 
chinery of a large research library presents both a challenge and a 
fascinating field for study. Here one h d s  the customary exterior of a 
mass production office operation-files, forms, typewriters, and con- 
trols. But there the similarity largely disappears and a complexity 
complicated by strange terminology is encountered in almost every 
phase of the work. The concept of repetitive operation which is the 
keynote of economical mass production in business is strikingly absent 
in the Library because each new piece prepared may present new or 
unusual problems to the searcher, the cataloger, the filer and other 
assistants. In this respect, preparation exhibits characteristics more 
closely allied to those involved in manufacturing a custom-made 
product. As one becomes more intimately acquainted with the sub- 
stance of cataloging, it is more readily apparent that preparation is not 
a series of simple clerical tasks but a professional undertaking re- 
quiring skills that only specialized training and experience p r ~ v i d e . ~  
Librarians are quite aware that similar conclusions would be reached 
if studies were made of many other aspects of library work. 
Mechanization has always been related to division of labor and it 
is true in libraries, as elsewhere, that mechanization becomes in- 
creasingly possible where work can be dissected into component 
operations. Adam Smith in 1776 stated, “. . . the invention of all those 
machines by which labour is so much facilitated and abridged, seems 
to have been originally owing to the division of labour.”4 Library 
managers early saw the advantages and possibilities of division of 
labor. By applying this principle they were better able to utilize those 
machines which require constant use to make them economical and 
whose efficiency is increased by using skilled workers who spend all 
or most of their time in their operation. 
Library operations are divided and they are repetitivebooks are 
cataloged, books are obtained from the stack for readers, reference 
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questions are answered. In cataloging, each book goes through a 
process similar to that for every other book. An entry is chosen, the 
book is described, subject headings are assigned, the book is classified. 
But few books receive the same entry, every description is different. 
Even a machine which would automatically transfer information from 
a title page to a card would not save the cataloger very much time. 
As long as cataloging or any other process remains largely an intel- 
lectual operation it will not be susceptible to a high degree of mechani- 
zation. Donald Coney5 has pointed out that although library work is 
replete with drudgery, it is not repititious in ways acceptable to the 
machine. 
I t  may be that there will be changes in cataloging procedures which 
will make them more mechanical, in the broad sense of the term. The 
uniterm indexing process makes subject indexing more of a clerical 
operation than traditional subject cataloging. Any use of computers, 
whether to provide information or to help locate desired printed 
material would make certain aspects of reference work more mechani- 
cal. However, unless processes now generally used are radically 
changed, there is little in current library trends which makes it seem 
likely that management will be able to mechanize those library 
operations, typified by cataloging and reference work, to a much 
greater degree than they are now mechanized. If the processes them- 
selves can be changed, can, for example, be substituted for by CO-
operative undertakings made possible by new developments in com- 
munication, some of these processes will be changed or even elim- 
inated. 
Many operations in libraries have been improved, speeded up, re- 
duced in cost, or simplified by the use of mechanical devices. Un- 
fortunately, these devices are often too expensive for the smaller or 
average size library. Most libraries do not have enough work of the 
kind done by these machines to justify them. While the large uni- 
versity library may be able to speed up cataloging and reduce the 
cost of producing catalog cards by substituting a Xerox-multilith 
process for the ordering and purchase of cards from the Library of 
Congress, the college library which wants the same amount of biblio- 
graphical detail on its catalog cards will find it more economical to 
continue ordering its cards from L.C. Even the photoclerk which has 
been shown to have possibilities for effective use in medium-sized as 
well as large libraries may be economically unfeasible in most of the 
smaller libraries in the country. 
J. R. Bright,s in discussing automation, suggests that it is a relative, 
not an absolute, concept. He goes on to postulate seventeen levels of 
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mechanization or degrees of mechanical achievement. His view that 
optimum levels of mechanization vary with different enterprises and 
that management’s goal should be the most economical level of mecha- 
nization is a basic principle for libraries. 
The problems of determining when a machine should take over a 
repetitive job which it can do are often too difficult for librarians to 
solve. The principles may be quite clear but an attempt to determine 
whether the machine will do a job cheaper and better may introduce 
so many variables and unknowns that the librarian has neither the 
time nor the tools to make the necessary measurements. L. N. Ridenour 
warns librarians that, “The problems of a library are, for the most 
part, unique to a library. They should be attacked only by persons 
who are willing to view them as being unique, and to prescribe for 
them in uniquely suitable terms. There is no reason to think that 
machines or methods designed to serve other purposes will be of much 
direct use to the librarian.” 
The application of scientific management is clearly not synonymous 
with the adoption of machines for every library process or procedure. 
Herbert Goldhor * in speaking of scientific management states that 
public libraries have moved a long way in mechanization and that 
they are probably still far from seeing the end. He warns: “But it 
would be a serious mistake to think of mechanization first or un- 
critically. Machines are expensive to purchase and often to operate 
and maintain; their obsolesence and depreciation tend to be higher 
than we realize; for best results they demand more severe standardiza- 
tion than we are yet prepared to make; their very installation tends 
to perpetuate a process that might otherwise be even more drastically 
modified or completely eliminated. . . .” 
Any machine method, once adopted, is difficult to drop. It is easy 
to see that a book conveyor, once installed, is difficult to change or 
discard. But any procedures or patterns of work, once adopted and put 
into practice, become fixtures. The use of machines must be planned 
in terms of over-all objectives and needs, not in terms of what the 
machine can do or even what manual process the machine can replace. 
Before management decides to mechanize an operation certain 
questions must be asked. Does it improve quality and quantity? Does 
it improve accuracy? Does it provide services otherwise unavailable? 
Does it reduce costs? Does it make better use of manpower? While 
the answers to all of these questions may not be in the affirmative 
an additional question certainly must be: Does it achieve the de- 
sired objective? Reaching over-all objectives, not mechanizing indi- 
II 1991 
MELVIN J. V O I G T  
vidual processes, must be the guiding principle in library management. 
Little has been said thus far about mechanization of information 
storage. Librarians are probably too close to this topic to discuss it 
adequately. Twenty or thirty years from now Library Trends can treat 
it with historical perspective and possibly predict with confidence the 
effect it will have on libraries. One could take the evidence available 
today and state categorically that there is no mechanical device at 
hand or foreseeable which will replace the book as a means of storing 
information and of making it generally available. Yet, as Shaw 
has stated, “. . . it would be well not to underestimate the potential 
of technology . . . whatever one man can dream, sooner or later another 
man can build.” 9 
The most important application of mechanization to information 
storage today is the microform. More than anything that can be pre- 
dicted today, it has assisted and will continue to assist libraries in 
dealing with one of their greatest problems, size and space. Micro- 
text, whether it be film, card, print, or sheet, cannot be underestimated 
in its importance to libraries. Yet, while its prevalence and use cannot 
help but increase in coming years, librarians keep looking over their 
shoulders, hoping for something better. By this time they have learned 
to live with these microforms and in larger libraries and library co- 
operative ventures they could hardly hope to operate without them. 
For compact storage, for cost, compared to their book counterparts, 
for their possibilities in making unique or rare material which may 
exist in only one place available anywhere, these machine products 
are unexcelled. For ease of use, for speed in producing a wanted piece 
of information, for availability for constant or heavy use, microforms 
are deficient; and it is difficult to imagine a library of the future made 
up of nothing but microfilm or microcards. 
The term information storage, however, has not been used generally 
to mean microform storage. Instead, imaginations leap at the idea of 
“giant brains” holding all of the information in a Library of Congress 
and telling every user just what he wants to know at the touch of a 
push button. In the last few years a good many holes have been 
pricked in the fanciful balloons dreamed up by those who would 
replace the library with a machine. The essence of these arguments is 
that regardless of how well a machine can store information and in how 
little space, it is of little value unless it is possible to put information in 
the machine easily and efficiently, and, more important, retrieve it in 
usable form just as easily. 
The fact that computers are not designed for handling alphabetic 
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material creates difficult problems and places limits on their ultimate 
use in information storage. This fact makes codes, which can be con-
verted to binary form and mechanically reconverted, essential. Im- 
portant work has been done on coding and classification, particularly 
in the specialized area of coding of chemical compounds. It is un- 
fortunate that there has not been greater clarification of what is needed 
to put information in forms acceptable to machines. One gets the 
impression that the muddied waters are being kept stirred up by 
well-intentioned persons whose seemingly profound observations offer 
little that is applicable. Perhaps a period of blind groping is not harm- 
ful, but it would be helpful if some of the papers and discussions 
would be correctly labeled as such instead of being set forth as sig- 
nificant developments. 
The problem of input and output is far from a solution but the 
question of replacing books with computers goes beyond this. A book 
is an ideal source of information because, unlike a machine, it can 
be used without predicting or programming the pattern of use. Using 
content pages, indexes, and an ability to pass quickly over hundreds 
of pages of irrelevant material, the user turns directly to what he 
wants or moves rapidly back and forth among the pages until he is 
satisfied that the book has supplied all it can contribute to his needs. 
Searching for information in books is largely an intellectual operation 
requiring that judgments be made in the course of the search. The 
computer on the other hand, must be set at the beginning to follow 
through a programmed, linear sequence, “reading” through every bit 
of information in every page or volume, passing over what may be 
relevant unless set to catch it through a specific word or series of 
words. 
When one passes from the idea of storing information in machines 
to the possibilities of using machines as a means of locating information 
within books or other printed materials, the prospects look better. 
There are practical limitations here, too. To use machines to lead the 
user to the World Almanac, or the Encyclopzdia Britannica, or even 
to Barlow’s Tables of Squares or to information stored in any of the 
thousands of reference works which are quickly and easily available 
to every user of a general reference collection, would not save time 
even if economically feasible. Only when reference searches are 
approached as complicated as one typified by a search in Chemical 
Abstracts for all relevant material on the specialized applications of 
a method of chemical synthesis, does machine searching appear to 
become attractive in terms of time, cost, and completeness of the 
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answer. The larger and more complex Chemical Abstracts or any 
other literature service becomes, the more attractive this possibility 
appears. At present, only in fields where there are great quantities of 
material without adequate printed bibliographical controls does the 
machine seem essential. There are two good examples of areas where 
this problem has become critical. In the field of patents a serious search 
is underway to find methods of applying machines to patent operations. 
The second critical field is that of unpublished technical reports. In 
the patent problem the attempt at solution is an over-all attack, where 
the machine seems to offer the only solution. In the second case, no 
over-all control has been achieved or attempted, but, because of the 
wide variety of sources and uses, fairly satisfactory solutions have 
been devised to give partial control. Traditional indexing methods 
are used by some of the governmental and military agencies, while 
a new mechanical (if not machine) indexing procedure, coordinate 
indexing, is used by other agencies. Experiments indicate that the 
uniterm coordinate index can be adapted to machine use and that 
for this type of index the digital computer can be put to practical 
use in locating printed material. 
In discussing the possibilities of mechanizing approaches to printed 
material one tends to think in terms of the sciences and engineering. 
There is considerable evidence that the degree of bibliographical 
control in some other fields is also critical. Scholars in the humanities 
and in the social sciences have never had a means of approaching 
source materials which would reasonably insure their locating all of 
the important information on a topic. Perhaps they have not needed 
this kind of an approach. Certainly they have not had the economic 
support of industry and government which has made it possible in 
scientific fields. The problems involved in the historian’s search for 
material in manuscript and archives collections, for example, appear 
to be as complicated as those of the scientist. With problems quite 
different from those faced by the scientist, it is possible that lack of 
demand and of economic support may delay the trend toward the use 
of machines to aid the user of printed materials in these fields. 
In discussing automation, the question should be asked whether 
automation has been or can be applied to mechanical devices now 
used or likely to be used in the library. For most of the machine 
operations now carried on in libraries, the answer appears to be nega- 
tive. The problem again is one of uniqueness and judgment. Certain 
mechanical devices such as book conveyors make use of automata, 
or might profitably do so. It would be possible to make almost any 
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part of the lending process automatic. The presentation of the call 
slip, the annunciator which gives notice of the book‘s arrival at the 
desk, the charging process, the sending of the overdue notice, all of 
these, even to taking the book off the shelf, could be mechanized 
using principles and applications of automation. Perhaps some of the 
simpler operations will be, but in terms of cost and service the loan 
operation seems to offer little real hope as the library’s version of the 
“automatic factory.” 
Where libraries use punched cards extensively, most often in circula- 
tion and order activities, a degree of automatic control can be achieved. 
However, most of the machines libraries now use seem to offer little 
opportunity for automation. Only if generally accepted concepts of 
library practices are radically changed so as to bring in new ways 
of providing information for library users, does there seem to be any 
possibility for large-scale automation in the library. If a large scale 
computer were available for part-time use in a large library it might 
be used effectively for the bookkeeping operation of an order depart- 
ment with its hundreds of book accounts. With a computer available, 
the catalog presents a tantalizing possibility. If a coordinate index can 
be put in a machine, why not a library’s card catalog? The catalog is 
the library’s most expensive tool and while further mechanization 
of the catalog process may not be feasible, the resultant catalog might 
be put on a magnetic drum or tape. Ease of access and speed of 
retrieval of information in usable form again appear to be problems. 
Shaw states it this way, “An electronic machine which can digest five 
hundred thousand, or even five million, digits per second, does not 
necessarily answer more questions faster or cheaper than a card 
catalog which stands still and permits hundreds of humans to walk 
slowly about it.” lo 
For some time to come, most librarians when they want to point 
out an example of automation at work in their libraries, will be forced 
to point to the thermostat on the wall or to the sprinkler system they 
would rather do without. 
It has been noted that operations which require many varied judg- 
ments cannot be handled economically by automata and are not likely 
to be replaced by fully automatic processes, and that often such 
operations have not lent themselves to any type of mechanization. 
However, as R. L. Meier l1 points out in a recent article, such opera- 
tions may be changed by modern communication developments which 
are part and parcel of mechanization and automation. If any de- 
velopment is to make the library, or some library, or part of a library, 
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superfluous in the foreseeable future, it is communication. Communica- 
tion over distances-from one building to another, or across a country 
-whether through facsimile reproduction or by some other device, 
should make the contents of any library available to users anywhere 
within a country or any large area. But even this development, brought 
within practical economic limits, would not decrease the need for 
libraries. However, simplification of communication over distances 
should have an important effect on such library operations as cata- 
loging and reference work. Through centralization and cooperation, 
the necessity of locally producing expensive bibliographical tools may 
be reduced. Subject bibliographies, far superior to those available in 
any one library, could be available for consultation many miles away, 
or a list of sources could be produced for the user at any location. 
The local library might then need only a simple finding list to show 
which items were available and their location. Processing costs make 
librarians take a second look at this possibility. The applications of this 
approach to reference service is also obvious. If librarians do nothing 
else they should be able to furnish bibliographical and other informa- 
tion to any library as needed from a central location. After a book 
has been cataloged once, the “card” could be made available for 
copying by any other library. Perhaps the required number of cards 
could be produced automatically through television-type transmission 
and an automatic printer. In the larger research libraries even a small 
percentage reduction in the total cost of cataloging would support a 
fairly elaborate system. 
While the book lover may rest assured that the “automatic library” 
is only a distant mirage, it is clear that mechanization in libraries 
has not reached its limits. While the degree of expansion of mechanical 
operations possible in libraries appears to be related closely to size, 
there will be new machines to fit certain needs of every library. The 
largest libraries will continue to make the greatest use of machines 
because the quantity of work to be done and the degree of speciali- 
zation possible in a large organization will make the adaptation of 
expensive new products and developments economically feasible. 
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